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Eutrophication threatens the safety of drinking water regionally or globaly. Its 
developing tendency has not shown any signs of alleviation. The influencing factors 
of eutrophication are relatively complex considering the differenciation of the 
dynamic characteristics, the morphological structure between rivers and 
lakes/reservoirs. At the same time, the results of researches on lake/reservoirs can not 
be directly applied to the study of eutrophication in rivers. In our country, due to the 
development of cascade hydropower stations, cascade lake/reservoirs tend to increase 
in China. For the abovementioned reasons, it is necessary to investigate the 
phenomenon of eutrophication between rivers and lakes/reservoirs when we consider 
many complicated factors, especially for intensive cascade dam development in rivers, 
south China. This study can also provide scientific support for regional drinking water 
secrurity and eutrophication control in receiving waters. 
In-situ monitoring, GIS and statistical analysis were coupled in this study to 
identify the spatiotemporal variations of nutrients & phytoplankton abundance and 
community structure, the differentiation of nitrogen & phosphorus limitation of 
phytoplankton growth, and the seasonal variations in nutrient limitation of 
phytoplankton growth. The major conclusions are as follows: 
The water quality parameters and phytoplankton showed obvious spatiotemporal 
variations in both Jiulong River and reservoirs. For all monitored water parameters, 
the concentrations were higher in main stream than that in branches of Jiulong River, 
and were higher in Jiulong River compared with reservoirs. For both Jiulong River 
and four reservoirs, the concentration of nitrogen was higher in winter and springbut 
lower in summer and autumn.However, the concentration of phosphorus showed its 
opposite trend.The abundance of phytoplankton was higher in branches than that in 
main stream, with the highest value in Longjin stream. It was higher in winter and 
















highest in summer in reservoirs. Generally, the abundance was higer in reservoir than 
that in Jiuloing River. The community of phytopkanton showed obvious variation.the 
main trend in the succession of phytoplankton was from Bacillariophyta in autumn, 
winter and spring to Chlorophyta in summer in Tingxi reservoir, from 
Chlorophyta-Cryptophyta in winter and spring to Chlorophyta-Cyanophyta in summer 
and autumn in Jiangdong reservoir. No obvious trend exhibited in phytoplankton 
succession in Shidou-Bantou reservoir and Jiulong River. The dominant community 
was Cyanophytaand Chlorophyta respectively. 
According to statistical analysis, the correlation between water parameters and 
phytoplankton was different in Jiulong River and reservoirs. In the branches of 
Jiulong River, the significant water quality parameter which is correlated 
phytoplancton’s growth was turbidity. The correlation was closer    in   winter 
and spring than that in autumn and summer. In the main stream of Jiulong River, 
seasonal variation of the correlation between water quality parameters and 
phytoplankton was not obvious. The correlation was closer in spring than that in the 
other three seasons. In reservoirs, the correlation was close in all seasons generally. 
The significant water quality parameter that correlated Euglenophyta, Dinophyta and 
Cryptophyta was nutrient. The main water parameter that correlated phytoplancton’s 
growth was different in different reservoir. 
Jiangdong reservoir showed both characteristic of river and reservoir as 
correlated with Jiulong River. The characteristic of phytoplankton abundance in 
Jiangdong reservoir was the same with reservoir. The characteristic of correlation 
between water quality parameters and phytoplankton in Jiangdong reservoir was the 
same with river.  
The nutrient limitation was different between Jiulong River and reservoir. In 
Jiulong River, the seasonal variation of the correlation between Chl-a and nutrients 
was not apparent. It was apparent in reservoir. Meanwhile, the correlation was more 
significant in reservoir than Jiulong River. The nutrients limitation showed seasonal 
variation. In summer and autumn, N was the limitation for phytoplankton  
















TN/TP was low, and the correlation was significant between Chl-a and TN. However, 
the phenomenon was oppsite in winter and spring. 
















第 1章 绪论 










并且显示出在未来无法缓和的趋势（Conley et al., 2009; Vonlanthen et al., 2012; 





说比较成熟（Canfield, 1983; Vollenweider, 1968）。当今全球有 75%的湖泊水库存
在水体富营养化（Eedman, 2002），在美国，几乎一半以上的受损湖泊处于富营
养化状态（USEPA, 1996），我国有 66 %以上的湖泊、水库处于富营养化状态，
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